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Abstract. For development of more convenient and useful applications,
context-awareness has long been studied. This paper introduces an Android app
that detects the current location, moving status, and watching status of the
visitor. Our app investigates accelerometer values in order to determine moving
status. With the accelerometer and orientation values our app determines the
current location and watching status. Our design of the system is discussed in
this paper.
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Introduction

For development of autonomously acting computing applications, context-awareness
has gotten attentions of software developers for a long time [1-6], and its role in
teaching and learning is emphasized in [7].
Mobile phones are considered to be best suited for context-aware computing
platforms because the owner of a mobile phone stores private information on the
phone and keeps it on almost always. Among the mobile phones, smart phones are
programmable and particularly tempting platform for building context-aware
applications [8].
Context-awareness cannot be achieved without considering the user's location. In
fact, location information alone can do so much for developing useful services that
Location-based services (LBS) is one of the most prosperous industries.
People spend most of their time indoors. As the man-made constructions are
getting bigger and bigger, demand for indoor Location-based services (LBS) is
getting increased. However, most of the current LBS are for outdoor users and they
do not work inside of buildings because GPS (Global Positioning System) is not
available or operates poorly in indoor environments [9].
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Related Works

There are many references that are closely related to our work. The authors of [9]
proposed a new smartphone-based indoor positioning systems. The system determines
user's moving direction with both magnetometer and gyroscope measurements. The
system estimates the number of steps taken by the user with accelerometer values.
The number of steps yields the distance the user moved. With the direction and the
distance, the system estimates the user's current location with the following equation,
where sk , lk , θ k , s E and s N represent the current user position, step length, the
estimated heading orientation, and the East and the North coordinates, respectively.
 s E ,k   s E ,k −1 + lk • sin(2πθ k ) 
su ,k = 
=

 s N ,k   s N ,k −1 + lk • cos(2πθ k )
In [10], they use gyrometer on the smartphone to obtain Azimuth, Pitch and Roll.
With Azimuth, we can identify which direction the user is heading. The authors of
and S1
[10] used the finite state machine (FSM) in order to count steps. States S 0
represent not walking and possibly started a step, S 2 and S 3 represent positive and
negative peek has been reached, S 4 and S 5 are used to tolerate the noise, and S 6
represents the terminal state. The values they used for the variables are:
Thr: 0.6, Pos_Peek_Thr: 1.8, Neg_Peek_Thr: -1, Neg_Thr: -0.6
The authors of [11] also introduced a step-counting method. They collect
accelerometer value periodically for a certain period of time, calculate the average
and standard deviation of those collected values. With the average and the standard
deviation, they calculate u_Lim and D_Limk as follows:
u_Lim = Average + Standard Deviation
d_Lim = Average + Standard Deviation.
They increase the number of steps whenever one or more sensor values greater
than u_Lim are followed by one or more sensor values less than d_Lim.
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Design of Our System

Our system recognizes moving status, watching status, and the current location of
the user. Our system collects sensor values every 50 millisecond. It calculates the
standard deviation of recent 20 y axis accelerometer values among the collected
sensor values. If the calculated standard deviation is less than a certain threshold then
it determines that the user is not moving.
There is an obvious flaw in the FSM used in [10] at state S 2 . That is, if input is
greater than Positive_Peek_Thr then it stays there, whereas if input is less than
Negative_Peek_Thr then it moves to S 3 . The question is what if input is greater than
Negative_Peek_Thr and less than Positive_Peek_Thr. Therefore, for our indoor
positioning, we use the modified FSM as shown in Fig. 1.
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Fig. 1. Our finite state machine to count steps

Fig. 2. A flow diagram describing the process of our system

From

S 2 if input is greater than Negative_Peek_Thr and less than
Positive_Peek_Thr then the next state will be S 3 . From S 3 , if input is greater than
Negative_Peek_Thr and less than Positive_Peek_Thr then we stay there, if input is
greater than Positive_Peek_Thr then the next state is S 2 , otherwise (input <
Neg_Peek_Thr) the next state is S 4 .
The final context factor that our system detects is watching status. If a user does
not move and holds the Android smartphone in the portrait orientation then we
determine that the user is watching an object (exhibit).
Our system periodically (every 50 milliseconds) collects sensor values. For
collecting sensor values, we run a thread. Our system also checks watching status
with recently collected 20 sets of sensor values (collected for 1 second). If it is
determined to be watching status, our system applies the dead reckoning process on
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the sequential sets of sensor values collected from the last watching status. This dead
reckoning process applies the process of counting steps shown in Fig. 2 and produces
a location at every step. Then, it displays the sequence of locations on the screen. A
floor map provides the configuration of the floor including the locations of all exhibits.
Using the floor map, our system adjusts the current location of the user.
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Conclusions

We have introduced an Android app that detects the exhibit a visitor of an
exhibition room is watching. For this, it detects the user's current location, moving
status, and watching status. This paper described how the app makes use of the sensor
values in order to detect those things. We can safely assume that the floor map of
every exhibition room is available. For each of the exhibits, there are one or more
positions from which a user can watch it most conveniently. This paper discussed the
design of the system. For the future work, we are developing an Android application
with the design.
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